Introduction
Interval training has been widely advocated as an effective training stimulus (Counsilman, 1968) . Interspersing the exercise bouts with rest periods can increase the quantity and intensity of exercise than can be sustained within a given time period (Astrand et al., 1960; , presumably since the rest periods prevent an excess accumulation of lactic acid . In this regard, frequent short rest periods are more effective than infrequent but longer rest periods (Muller, 1953) .
The duration of the rest intervals, in relation to the duration and intensity of the exercise bouts, constitutes an important training variable (Counsilman, 1968) . The principal stimulus for the physiological adaptation to exercise, however, is the duration of exercise rather than the duration of the rest periods (Astrand et al., 1960; Landry, 1967 ). Yet, the duration of the rest period can modify, quite dramatically, the intensity of exercise (Christensen et of this test (7 mph, 5% grade), the heart rate recorded between 4:45-5:00, and the heart rate obtained during the last 15 seconds of the last full minute of the 'all-out' run, were designated as the submaximal and maximal heart rates, respectively. The stability of the standardized tests was evaluated by retesting one control and nine experimental subjects prior to training. From these individuals the lowest heart rates obtained on one of the two tests were designated as the pre-training data.
Statistical analyses of the data, except for the test-retest reliability coefficients, were performed with non-parametric statistics since the groups were small and heterogeneous. Within-group and between-group analyses, based on difference scores (i.e., pre-training minus the post-training results) were performed with the Walsh test and the Mann-Whitney U test, respectively (Siegel, 1956 ).
Results
High test-retest reliability coefficients were obtained for the submaximal (r = 0.88) and maximal exercise heart rates (r = 0.78). A moderate test-retest correlation was found for the resting heart rates (r = 0.58). Analyses of the results within each group were based on difference scores (Table 2 ). In the control group, none of the parameters under investigation were altered significantly (p > 0.06). Significant reductions of the resting, submaximal and maximal heart rates were observed in the one minute rest group (p < 0.06). These parameters were not altered significantly in the three minute rest group (p > 0.06).
Comparisons among the three groups were also based on difference scores ( Table 2 ). The changes in the heart rates of the three minute rest group were not significantly different from the changes observed in the control group (p > 0.05). In contrast, the changes in the resting, submaximal and maximal heart rates of the one minute rest group were all significantly greater than the changes in the heart rates of the control group (p < 0.05). Comparisons of the two training groups indicated that the reduction of the submaximal heart rates was significantly greater in the one minute rest group than in the three minute rest group (p < 0.05). Alterations of the other heart rates were not significantly different (p > 0.05).
Discussion
The relative effectiveness of two rest-varied interval training programmes was compared in the present study. Adaptive heart rate responses to training occurred more rapidly in the one minute rest group than in the three minute rest group.
Reductions of heart rates are commonly used to gauge the effectiveness of various training programmes (Saltin et (Ekblom et al., 1968) , an increased cardiac stroke volume (Ekblom, 1970) , or a combination of these effects (Saltin et al., 1968) .
Assuming that the reduction of heart rates is indicative of adaptation to training or exercise, no demonstrable training effect occurred in the three minute rest group, since none of the criterion heart rates were altered significantly after an eleven week training programme. A very definite training effect did occur in the one minute rest group. However, since only the changes in the submaximal heart rates were significantly different in the two training groups, it cannot be stated conclusively that the exercise regimen with the one minute rest periods provided more effective training, yet the trend of the remaining data and the fact that the three minute rest group behaved like the control group do suggest that more definitive conclusions may result if training programmes are continued for longer periods There is good reason to believe that training programmes with short rest periods are more effective than those with longer rest periods. It has been demonstrated that the demands on the oxygen transport system are significantly increased simply by reducing the duration of the rest interval without altering the exercise duration or intensity (Christensen et al., 1960; Karlsson et al., 1967) . In addition, the intensity of exercise is the primary stimulus for the adaptive physiological responses observed during training (Shephard, 1968; Fox et al., 1973) . Therefore, even though the work rate of the three minute exercise bouts was identical, it is not surprising that more pronounced training changes occurred in the one minute rest group than in the three minute rest group, since the intensity of training was more severe in the former group. Results of the present investigation are in good agreement with those of Yakovlev et al. (1961) . They also found that during an anaerobic training programme the rate of adaptation of various physiological and performance variables occurred more rapidly in a one minute rest group than in a two or three minute rest group.
There seems to be little doubt that the duration of the rest period is a critical training variable. The intensity of training is not governed merely by the intensity of exercise but the duration of the rest period must also be considered. The practical significance of such considerations must not beforgotten. When limited training time is available, reducing the duration of the rest period shortens the total time required for training and at the same time this also provides a more effective training regimen. Alternatively, within a given time period more exercise can be performed when rest periods are shortened. In either instance the rest period may be used to suit the needs of the coach or the athlete to achieve an effective training programme.
